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IN THE SPECIFIC A TION: 

Please replace the paragraph beginning at page 2, line 14, with the following 
jnewritten paragraph : ^^^^ .^^^^^^.^^ 


In the present invention, a test printing portion having a pattern dimension smaller 
than a minimum printing pattern dimension of an actual pattern to be printed is provided on 
the substrate. After printing, the test printing portion is detected by the detection means for 
examining the printing state. According to the inspection results of the test printing portion, 
the printing state of the entire substrate is judged. The test printing portion is provided on 
a periphery of the substrate outside of the effective printing region, or a space region inside 
the effective printing region. The detection means detects the printing state of the test 
printing portion, and the printing state of the entire substrate is judged based on the 
inspection results. Accordingly, the present invention enables the printing state to be 
inspected at low cost while securing the necessary de g ree of accurac y 


Please replace the paragraph beginning at page 3, line 14, with the following 
rewritten paragraphia 


Fig. 5 A illustrates a test printing portion during screen printing in accordance with the 
preferred embodiment of the present invention. 


Please replace the paragraph beginning at page 3, line 16, with the following 
_rgyr/rtg/i paragraph: ^ 


Fig. 5B illustrates the test printing portion during screen printing in accordance with 
the preferred embodiment of the-prese nt inyenripn. 
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C Please replace the paragraph beginning at page i, line 18, with the following 
ewritten paragraph: 


Fig. 5C illustrates the test printing portion during screen printing in accordance with 
the preferred embodiment of the present invention. 


t Please replace the paragraph beginning at page 4, line 1, with the following 
rewritten paragraph: 


First, the configuration of a screen printing apparatus is described with reference to 
Figs. 1 and 2. In Fig. 1, a substrate positioning unit 1 comprises a transfer table consisting 
of an X-axis table 2 and Y-axis table 3, a theta-axis table 4 provided on the transfer table, 
and a Z-axis table 5 disposed on a theta-axis table 4. A substrate support 7 is disposed on 
the Z-axis table 5 for holding a substrate 6 with a clamper 8. The substrate 6 is for printing 
and is loaded onto the substrate positioning unit 1 by a loading conveyor 14 shown in Fig. 
2. The position of the substrate 6 is adjustable by driving the substrate positioning unit 1. 
. _ Mter printing, the subsfrate 6 is mloaded b y an unloading conveyor 15. 



Please replace the paragraph beginning at page 4, line 10, with the following 
rewritten paragraph: 



A screen mask 10 is disposed over the positioning unit 1. The screen mask 10 
comprises a frame 1 1 and screen 12. The substrate positioning unit 1 positions the substrate 
6 against the screen 12 in such a way that the substrate 6 contacts the screen 12 from the 
bottom. A squeegee unit 13 is disposed over the screen mask 10 in a horizontally 
reciprocable fashion. Solder paste is supplied on the screen 12 when the bottom face of the 
screen 12 contacts the substrate 6. The squeegee unit 13 slides a squeegee on the surface of 
the screen 12 for printing solder onto the surface of the substrate 6 through an opening 12A 
(Fi g. 2) in the screen 12. 
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Please replace the paragraph beginning at page 4y line 18, with the following 

rewritten par agrjaph: ^ ' , ^ 

A camera 20 is disposed over the screen mask 10. As shown in Fig, 2, the camera 20 
moves horizontally in the XY direction according to an X-axis table 2 1 and Y-axis table 22. 
The camera 20 takes images of a recognition mark provided on the substrate as identification 
marks and a test printing portion set on the substrate 6. Details of the test printing portion are 
described later. 

Please replace the paragraph beginning at page 4, line 23, with the following 
rewritten paragraph: 

As shown in Fig. 2, recognition marks 6a and 6b, which are identification points on 
the substrate 6, are disposed at diagonal positions. Openings 12A and 12B corresponding to 
positions of the recognition marks 6a and 6b are created in the screen 12. In Fig. 2, the 
recognition mark 6b is located under the screen 12, and thus it is indicated with a broken 
line. If the substrate 6 is positioned correctly against the screen 12, the recognition marks 
6a and 6b are visually recognizable through the openings 12A and 12B, and accordingly, 
their images can be recorded by the camera 20. The position of the substrate 6 is thus 
detected by checking the recognition marks 6a and 6b. The correction amount of the position 
of the substrate needed to mount electronic components is then calculated based on the 
resul ts, of .detecting, t he p os itions of these recognition mai^ksj6a an 

Please replace the paragraph beginning at page 5, line 11, with the following 

rewritte n paragraph: ______«««==_™=-=_»«^^ 

As shown in Fig. 3 A, the area inside the edge, from a predetermined width, of the 
substrate 6 is a printing pattern area 100 in which solder paste for mounting electronic 
components is printed. Lands 6c with a range of sizes are formed inside the printing pattern 
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area 100. Solder paste is printed on these lands 6c by screen printing. A test printing pattern 
6d for inspecting the printing state is provided on a periphery outside the printing pattern 
area 100 of the substrate 6. 

Please replace the paragraph begining at page 5, line 17, with the following 
rewritten paragraph: 

Fig. 3B shows the screen 12 used for printing the substrate 6. An area 200, indicated 
with a one-dot chain line, corresponds to the substrate 6. Openings 12a corresponding to the 
screen pattern of lands 6c on the substrate 6 are created in the screen 12. The test printing 
pattern opening 12d corresponding to the test printing point 6d is provided at an area 
corresponding to the periphery of the substrate 6 outside the printing pattern area. The shape 
of the test printing pattern opening 12d is typically round or rectangular, depending on the 
land shape in the printing pattern of the target substrate. 

j Please replace the paragraph beginning at page 6, line 7, with the following 
rewritten paragraph: 

Next, the configuration of the control system for the screen printing apparatus is 
described with reference to Fig. 4. In Fig. 4, a CPU 30 is a control unit which controls all 
other units described below. A recognition mark position memory 3 1 stores the positions of 
the recognition marks 6a and 6b on the substrate 6, openings 12A and 12B created in the 
screen 12, and the test printing portion. A recognition parameter memory 33 stores data such 
as the size of the recognition marks and test printing portion. A print position data memory 
32 stores the required position correction amount for correcting the position of the substrate 
6 with respect to the screen 12 during printing, and the position deviation of the test printing 
portion after printing. The required position correction amount and position deviation are 
obtained by identifying the recognition marks 6a and 6b, openings 12A and 12B, and test 
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printing portion; and calculating the deviation in the position between the substrate 6 and 
screen 12. 


Please replace the paragraph beginning at page 7, line 9, with the following 
rewritten paragraph: — ^ 


Judgment is made in accordance with the evaluation criteria given in Figs. 5A-5C. 
More specifically, the items to be inspected are "positional deviations " as shown in Fig. 5A, 
which are deviations in the position of the printed solder from the predetermined printing 
area "a"; "unclear" shown in Fig. 5B, which shows insufficient amount of printed solder 
paste "s" compared to the predetermined amount (which is substituted by the printing area) 
in the predetermined printing area "a"; and "blur" shown in Fig. 5C which shows excess 
amount of solder "s" bulging out of the predetermined printing area "a", as distinct from 
"unclear". If one of the above items is out of the acceptable criteria, the judgement imit 36 
deteiminesjhat^ therejs.some.kind of abnorrnaHtyJi^^ 


Please replace the paragraph beginning at page 8, line IS, with the following 
rewritten paragraph: 


Accordingly, the test printing portion which is smaller than tlie smallest printing 
pattern in the printing pattern area of the substrate is provided at a portion which is 
equivalent to the peripheiy of the screen mask, such as the outer peripheral area of the 
substrate outside the printed pattern area. If this test printing portion is correctly printed, it 
can be assumed that other printing portions on lands in the printing pattern area are 
satisfactorily printed. 

Please replace the paragraph beginning at page 8, line 24, with the following I 
rewritten paragraph: I 
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The preferred embodiment is based on the above empirical knowledge. In other 
words, a simple inspection by means of a camera for detecting the substrate position and 
image processing function in the screen printing apparatus is performed for inspecting solder 
printing on the test printing portion on the periphery of the screen mask. This makes it 
possible to inspect solder printing with appropriate inspection accuracy without requiring an 
expensive and specially designed high-performance inspection apparatus, which would 
ptfienvi se be required for ins pect ing the^printing state of the e ntire substrate. , 


Please replace the paragraph beginning at page 9, line 7, with the following 
rewritten paragraph: 

The above embodiment describes an example of providing the test printing pattern on 
the outer periphery of the substi ate outside the printing pattern area 100. However, the test 
printing pattern of the present invention is not limited to these positions. For example, the 
test printing portion may be provided at an area where no land onto which solder paste is 
printed is present inside the printing pattern area 100, or at the unprinted area near the edge 
but inside the printing pattern area. The preferred embodiment also employs a camera for 
detecting the printing state. It is apparent that other instruments, such as a 3-D profilometer, 
may be used for inspection. Some other detection means include well known detection means 
using tra nsmitte d light or X-rays. These disclosed.detection means may-,also.be,used 


Please replace the paragraph beginning at page 10, line 1, with the following 
rewritten paragraph: 


Inspection of only the test printing portion on behalf of the printing state of the entire 
substrate to be inspected, without inspecting all printed points, enables one to secure 
necessary accuracy, and allows for solder printing inspection using a simple and inexpensive 

mefe)jl___ ^.^^^ ^-..^^- --^.^^-^ ^™ — — » — 
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